INTRODUCTION
Fine needle aspiration (FNA) cytology is one of the most important and reliable diagnostic methods in the evaluation of thyroid nodules [1, 2] . Although FNA cytology is also an important diagnostic method for the identification of follicular lesions based on which follicular carcinoma could be selected for surgical treatment [3] [4] [5] , the screening for papillary carcinoma is generally considered to be the most important area. Therefore, it may be correctly stated that the most important role of FNA cytology of the thyroid nodule is the selection of cases of papillary thesurgery.or.kr carcinoma.
When planning the surgical treatment for the thyroid nodule, the clinical information including ultrasonographic findings such as configuration and size of the lesions become the primary guideline. FNA cytology is carried out under the guidance of ultrasound. When the cytologic results are either benign or malignant, or at least suspicious for malignancy, the treatment will be decided based on these results. But when the cytological diagnosis is reported as atypical only, clinicians could be confronted with some difficulties in the management of patients.
There have been many instances in which inevitably a diagnosis of atypical cytology was made, but when we reviewed these cases which had been previously diagnosed as atypical, the maximum number of cases showed the characteristic cytological features of papillary carcinoma but displayed low cellularity. Although the diagnosis of atypical cytology reflects the difficulties in cytological interpretation, it is also evident that when the diagnosis rate of atypical cytology will be as low as possible, the treatment plan will be more easily established.
The diagnosis rates of atypical cytology vary among different institutions. At our institute, from the year 2005 to 2010 the diagnosis rate of atypical cytology was approximately 13%. Recently, the Bethesda system defined the diagnostic categories and provided the diagnostic criteria for each category [6, 7] . It is likely that this system raised an alert on the random allocation of many cytological cases into the atypical category.
In the clinical aspect, when the cytological results were atypical, surgical treatments of the thyroid nodules are determined on the basis of ultrasonographic findings. But the ultrasonographic guideline also contains the risk of overtreatment. If the diagnostic rate of atypical cytology is reduced as possible, more cases may have definite cytological basis for the surgical treatment, and more limited cases will be allotted to the ultrasonographic decision. In this study we aimed to know whether the Bethesda system could provide real effect on the diagnostic rate of atypical, and thereby it could make influential effect on the overall histological outcome including atypical cases in which decision making for the surgical treatment is done according to the ultrasonographic findings. Therefore, this study was planned on two aspects. First, we estimate the intrinsic risk of ultrasonogram on the basis of malignancy rate for the cases of atypical cytology. Second, we reviewed the cases of atypical cytology on the basis of the Bethesda system to know whether the diagnosis rate of atypical cytology could be reduced when the diagnostic criteria which this system provides were applied in the interpretation of FNA cytology.
METHODS

Materials
Among 3,962 cases of FNA cytology of the thyroid nodules which performed in this institute from 2005 to 2010, 515 cases (13%) were diagnosed as atypical. From them, 166 cases were selected for this study. The eligibility criteria were as follows: 1) The case was diagnosed as atypical; 2) There were no comments such as suspicious for malignancy or the possibility of malignancy cannot be ruled out etc; 3) The histological diagnosis was made after surgical treatment; 4) On slide reviews if there was a sufficient cellular yield based on which the diagnosis of papillary carcinoma or nodular hyperplasia could be made, then such cases were excluded. This study was approved by the Clinical Study Medical Ethics Committee (VC10TISI0138).
Methods
In this study, we made an analysis of the cases on two aspects. Firstly, on the clinical aspect we arranged the guideline for the surgical treatments of patients with thyroid nodules and compared their histological results after surgery. Then on the pathological aspect we made an analysis of the atypical cases on the basis of main cytological features and their histological results, and then we made an analysis of these cytological features according to the Bethesda system.
Guideline for the surgical treatment of thyroid nodules
At our institute in the department of surgery, the decisions for the surgical treatment of thyroid nodules were primarily based on the results of FNA cytology and ultra- 
Classification of the cytological findings of atypical cases and matching these findings with the histological results
At this institute, cytological interpretations were done in the following categories: unsatisfactory, benign, atypical, malignancy and others. The benign category included nodular hyperplasia, Hashimoto's thyroiditis and so on. were inadequate for making the diagnosis of malignancy, the atypical category was applied. The malignancy category was applied when overt malignant features were found in the specimen. The category of others included various conditions including follicular neoplasms (Table   1) . Among these categories, we reviewed the slides and cytological reports of the 166 atypical cases and classified them according to the representative cytological features.
After that we again classified these features according to the Bethesda system, and these findings were then matched with the histological results. The slide review was done by a single pathologist. Cytological slides were made by the conventional method.
The Bethesda system for reporting thyroid cytopathology
Generally, when the diagnosis is atypical, one may bear in mind the likelihood of papillary carcinoma. So, it may be the ideal method when cases suspicious for malignancy can be selected from these atypical cases with more stringent criteria. The diagnostic scheme of the Bethesda system is depicted in Table 1 . In the Bethesda system some specific criteria are applied to each diagnostic category. In this study, we focused on the criteria for the categories of atypical cells of undetermined significance (AUS) and suspicious for malignancy [6, 7, 9] .
Diagnostic criteria for the category of AUS
In the Bethesda system, diagnosis of AUS is recom- Psammoma bodies are also found in this pattern.
In this study, the representative cytological features were reclassified according to the features included in the categories of AUS and suspicious for papillary carcinoma of the Bethesda system.
RESULTS
General characteristics
Among the 166 atypical cases, 16 were men (9.7%) and Follicular neoplasia included follicular adenoma, Hurthle cell adenoma and follicular carcinoma. This indicates the percentage within a surgical diagnosis. (Table 3) .
Representative cytological features and their histological results
Among the cytological features found in the atypical cases, the most frequent finding was the infrequent nu- 
Reclassification according to the Bethesda system and their histological results
Representative cytological findings of atypical cases were classified according to the criteria for AUS and suspicious for malignancy categories. Among the features presented in Table 4 , features of nuclear grooves and intranuclear pseudoinclusions were allocated to pattern C of the suspicious for malignancy category. Other allocations are presented in Table 5 . 
DISCUSSION
Generally, thyroid nodules are found in 4 to 10% of the adults, and their incidence has been on a rise when ultrasonographic examination is carried out [4, 10] . When thyroid This indicates the percentage within a surgical diagnosis. [1, 3] . In fact, ultrasonography is also important for the interpretation of FNA cytology because the configuration of thyroid nodules identified in ultrasonography provides useful information for the interpretation of atypical cells [11, 12] .
An ideal cytologic report can be made when the patient's clinical, laboratory and radiological information can be referred to before the cytological slides are examined [12] .
When the cytologic report is reported as benign, follow-up is required, but in cases of malignancy or at least suspicious for malignancy, surgical treatment is required. In cases when follicular neoplasm is suspected or in the indeterminate cases, treatment modality can be decided according to the circumstances. Thus, FNA cytology provides an important guideline for the treatment of thyroid nodules by which on one hand the risk of unnecessary surgery is reduced and it also provides an appropriate opportunity for surgery of the malignant disease [12] . But, FNA cytology has some limitations. For example, its diagnosis rate is low in the case of follicular neoplasm [13] .
Papillary carcinomas are the most frequent malignancies occurring in the thyroid gland and constitute approximately 70 to 80% of all thyroid malignancies [5] .
Although FNA cytology is the important diagnostic tool in the evaluation of thyroid nodules [5, 7] , screening for papillary carcinoma is the most important. The diagnosis rate of papillary carcinoma by FNA cytology is high because the pathologists are relatively familiar to the cytological features of papillary carcinomas [5] . And ultrasonography is indispensible in the evaluation of thyroid nodules and contributes in increasing the diagnosis rate of papillary carcinoma [14] . Diagnostic categories vary among different institutes, but the categories of unsatisfactory specimen, benign, atypical or indeterminate, suspicious for malignancy, and malignancy are representative [15, 16] . The
Bethesda system which was introduced in 2007 provided six diagnostic categories for standardization of the diagnostic terms. This system grouped follicular neoplasms into an independent category, and since follicular carcinoma cannot be differentiated from follicular adenoma, the categories of suspicious for malignancy and malignancy include all malignancies of the thyroid gland except for follicular carcinoma. This system aimed to use identical diagnostic terms and ensure similarity in the interpretation of diagnostic results by the application of criteria for each diagnostic category [7, 9, 12, 17, 18] . Herein, the category of AUS includes diverse conditions, but these conditions can be roughly classified into two groups which are suggestive of papillary carcinoma on one hand and of follicular neoplasms on the other. According to the reports, the diagnosis rate of atypical cytology by FNA cytology of the thyroid nodule varies from 3% to 20% [7, 19] . On histological studies of these atypical cases, papillary carcinoma was the most frequent diagnosis, and this finding is similar to the results of this study. The Bethesda system recommends that the diagnosis rate of atypical cytology should be less than 7% [6, 7] . In this institute, diagnosis rate of atypical cytology was about 13.0% and this rate seems to be far exceed the limit which the Bethesda system recommends. But we selected 166 cases for this study ac- From the results of this study, firstly we know that guidelines for the surgical treatment based on the ultrasonographic findings could provide a considerably precise discrimination power for diagnosing papillary carcinomas. But there were considerable risk of overtreatment also. Therefore it is certain that if atypical cases reduce, more limited cases will confront this risk. Second, among these atypical cases which were diagnosed according to the diagnostic scheme used at this institute, the cytopathological aspect revealed that 77% of these atypical cases were confirmed as papillary carcinoma on histological examination. The Bethesda system systematized the preexisting cytological knowledge, but the clarification of criteria for atypical cytology is worthy of special attention.
According to this study, the nuclear features such as nuclear grooves with or without intranuclear pseudoinclusions were confirmed to be the important findings suggestive of papillary carcinoma. Hence, even when the cellularity is not sufficient for establishing a definite diagnosis, with these cytological features we think that the category of suspicious for malignancy is more appropriate than just the atypical category. In this study 39.2% of the cases of atypical cytology were included in the category of suspicious for malignancy and 76.9% of them were histologically confirmed as papillary carcinoma. Hurthle cell change can be found in the benign conditions such as
Hashimoto's thyroiditis and nodular hyperplasia, so the presence of Hurthle cell alone cannot be a reliable indicator of papillary carcinoma. But when certain nuclear abnormalities accompany the Hurthle cell change, the category of AUS is more appropriate [20] . Papillary fronds, psammoma bodies or indetermined nuclear abnormalities can accompany papillary carcinoma, and so these findings can be the features of AUS. When mild nuclear atypism was found, microfollicles were sometimes diagnosed as atypical, but some cases were histologically diagnosed as nodular hyperplasia. When some cases were confirmed as follicular neoplasms, the category of AUS or suspicious for follicular neoplasms may be more appropriate.
Conclusively, it seems probable that on the basis of the above results and the criteria provided in the Bethesda system, the diagnosis rate of atypical or AUS cases could be reduced and more standardized cytological reports can be obtained [13, 21, 22] .
But on the other hand, it is uncertain as to how much these criteria can actually influence the cytological interpretation in a real situation. In this study, many cases of atypical cytology were allocated to the category of suspicious for malignancy logically, but it is doubtful whether in an actual situation the same proportion of cases will not be allocated to the atypical category. Even though the cyto- 
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